Abstract--In [1], we have developed generalized quaslhnearlzatlon method for reaction diffusion systems when the forcing functions are the sum of convex and concave functions The solutions of the corresponding linear systems converge monotonically, uniformly and quadratically to the umque solution of the nonlinear problem As a byproduct of our result, we have discussed the reaction diffusion system when the forcing function satisfies mixed quaslmonotone property In this paper, we have established the application of the theoretical results developed in [1] with numerical examples. We also demonstrate the consistency of the finite different scheme and discuss the stability and convergence of the scheme for the examples considered here
INTRODUCTION
Quasihnearization method is a fruitful method for the computation of the solution of nonlinear problems which arise in many physical applications The method is popular in applications [2] [3] [4] [5] due to its higher order of convergence In fact in [2, 3] , they have demonstrated with a numerical example that once the quasilinear iteration sequence starts to converge, it will continue to do so. For example, unlike the perturbation expansions in powers of the coupling constant or in powers of 1/N, which are often given by the asymptotic series, converge only up to a certain order and diverge thereafter. The method of quasilinearization developed by Belhnan and Kalaba [6, 7] yield linear iterates which converge uniformly and monotonically to the unique solution of the corresponding nonlinear problem. Further, the iterates starting from a lower solution chosen in an adroit fashion, converges quadratically to the unique solution of the nonlinear problem on the interval of existence, provided the forcing function is convex. The linear iterates act as lower bounds for the solution of the nonlinear problem. One can develop a dual result when the forcing function is concave.
This method has been extended, generalized and refined so that it includes the situation when the forcing function is the sum of a convex and concave function. See [1, [8] [9] [10] for details. This result has been referred to as the generalized quasilinearization (GQL) method. In [1] , we developed the theoretical approach of GQL method for reaction diffusion systems, considering all the four types of coupled upper and lower solutions. These results have been developed using the comparison results, existence results, Schauder's estimate of [11] [12] [13] . In addition, the GQL method was developed in [14] , when the forcing function is quasimonotone nondecreasing with a numerical example. However, in the mathematical modeling of many physical situations, the forcing function can be mixed quasimonotone. For example the diffusion-convection enzyme model from 12.3 of [15] has mixed quasimonotone property. In this paper, we provide a numerical approach via GQL method developed in [1] for such models. The examples provided in this paper are no longer quasimonotone nondecreasing as in [14] , but mixed quasimonotone. We have used the finite difference scheme to compute the solution of the linear iterates. Note that since the iterates are linear, it avoids the degradation of the stability of the scheme, which occurs when the nonlinear problem is solved. The accuracy and stability of the iterates of the numerical examples have also been analyzed.
PRELIMINARIES
In this section, we present some basic definitions and known results related to reaction diffusion systems that we need in our main results.
Consider the reaction diffusion system,
where ~t is a smooth bounded domain in ]~'~, QT = (0, T) × fl for some T > 0. Further, FT = (0,T) × a~t, for any T < oo, u = (ul,u2,ua In this paper, here and throughout, we assume all the inequalities to be componentwise unless otherwise stated. Also, we list the following assumptions for convenience. Here, the subscripts of p and q range over the integers 1,2,3,..., k and k + 1, k ÷ 2,... ,N, respectively. 
DEFINITION 2.3. The function v, w C CI'2[OT,]~N] with v(t,x) ~_ w(t,x) on OT, are said to be coupled lower and upper solutions of (2 la)-(2.1c), respectively, if
and Vp Vq £vvp _< Fp (t, x, v, w) in QT, £pwv >_ F v (t, x, w, v) in QT, BpVp ~ ¢k on FT, ~pWp >_ Cp on FT, (0, ~) _< ~0,p (x) on fi, ~p (0, x) _> ~o,~ (x) on fi, £qVq <_ Fq (t, x, w, v) in QT, £qW~ >_ Fq (t, x, w, v) in QT,
We refer to T n or IITn[[ as the truncatlon error
The next result [16] , is useful in discussing the convergence of the numermal scheme which we develop in our main result.
A general linear PDE of evolution,
where
, and L is a linear elliptic differential operator. A general full discretion of (2.3) in the form
where the vector k~z contains the contributions of the forcing term f and the influence of the boundary values. The elements of the matrix AAz and of the vector k~x x may depend upon Ax. 
The theoretical approach of GQL method for (3.1a)-(3.1c) has been developed in [1] . In this section, we merely state two of those theoretical results and provide numerical examples which satisfies the hypothesis of those two results. We also prove the accuracy and stability of the finite difference scheme used in these examples. The following result is Theorem 3.1 of [1] . For details of the proof see [1] . The proof in [1] has been established using the results of [11] [12] [13] . 
(t, x) < ~(t, x) <_ wo(t, x) for (t, x) E QT, f~(t, x, 71
(t, x) )u is quasimonotone nondecreasing in u and g~(t, x, ~(t, x) )u is nonincreasing in u for each t, x on QT. Then, there exists monotone sequences {vn (t, x)}, {wn (t, x)} which converge uniformly and monotonically to the unique solution u(t, x) of (3 la 
where rn 3 > O, k 9 > 0 are constants.
I~N] with vo(t, x) <__ ~(t, x) <__ w0(t, x) for (t, x) E QT, f~(t, x, (t, x ) )u is monotone nonmcreasing in u and gu ( t, x, ~7( t, x ) )u is quasimonotone nondecreasing in u for each t, x on QT.

Then, there exist monotone sequences {vn(t,x) }, {w~(t,x) } which converge uniformly to the unique soiution u(t, x) of (3 la)-(3.1c) on QT and the convergence is quadratic.
We present an example below which satisfies all the hypothesis of Theorem 3.1. It is easy to see that vo --(0°), w0 = (4) are coupled lower and upper solutions that satisfy (3.2), (3.3). One can easily verify that (3.6) satisfies all the hypothesis of Theorem 3.1. Also observe that the forcing functions f + g has mixed quasimonotone property in u. Hence, we will not be able to utilize the earlier known results in [14] which require quasimonotone property in the forcing function. By the result of Theorem 3.1, for (3.6), we construct the sequences {vn(t, x)}, {wn(t, x)}, which are the unique solutions of the following linear systems, 
EXAMPLE 3 1. Consider
~Vn+l = f (t, x, v~) + f~ (t, x, v~) (v~+l -v~) + g (t, x, w~) -~-gu (t, X, Vn) (Wn+i --Wn), ~Vn+ 1 = (~ Yn+l (O,x) : UO (X) ,
VO <'I)I <__V2 <__''' <__Vn <__U <__Wn <__Wn--I <''' <__W2 < __ Wl <_wo on O, T,
where u(t, x) is the unique solution of (3.6). We rewrite (3.7),(3. Figure 1 , we present the pictures for the distance d~ between upper solution w~ and lower solution v~ to visualize how the exact solution ul of (3.6) which is between vl and wl can be captured m five iterations. In Figure 2 , we present how the exact solution us of (3.6) which is between v2 and w2 can be captured in five iterations as well. d r is the distance between v~ and w~. After five iterations, Ildllloo, Hd211oo converges to 10 -16 respectively. Figure 3 and the first two iterations of w2, v2 in Figure 4 to visualize how the upper and lower solutions are getting closer with increasing iterations. Next, we prove the above difference scheme is accurate of order (2, 1) for system (3.7),(3 8) in two level schemes as follows, The discussion about the stability for parabolic equations can be found in [16] [17] [18] . Since we have A t / ( A x ) 2 <_ 0.5 in our example, using Lax Eqmvalent Theorem, the numermal solution for example 3.1 is stable and it converges. It is easy to see that v0 = (0), w0 --0 are coupled lower and upper solutions satisfying (3.4), (3.5) . One can easily verify that (3.15) satisfies all the hypothesis of Theorem 3.2. Also, observe that the forcing functions f + g has mixed quasimonotone property in u. By Theorem 3.2, we construct the sequences {Vn(t, x)}, {wn(t, x)}, which are the solutions of the following linear systems and converge to the unique solutions of (3.15) quadratically. The sequences {Vn(t, X)}, {wn(t, X)} can be constructed as follows, 
